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Over Twenty Years of 
Snook Supremacy 


J NHE first Snook X-ray ma- 
chine was manufactured in 
1907, the same year that its 
inventor, H. Clyde Snook of 
Philadelphia, described his ma- 
chine in a paper before the Inter- 
national Roentgen Congress held 
in Amsterdam, Holland. 

It was the simplest device that 
had ever been built for properly 
exciting the X-ray tube. The 
efhciency of the machine was 
considerably greater than that of 
the induction coil then in general 
use. It was capable of much 
ereater output and yet was much 
easier to control. There was no 
possibility of inverse current en- 
tering the tube, and the troubles 
incident to interrupters were at 
once eliminated. 

The invention of this machine 


was heralded by | 
scientific men the eT 


world over as the 
greatest step in ad- 


vancement since the 
discovery of the rays. | 

ven today there is 
only one Snook, not 
only in name, but also 
In respect to design. 
It is the only X-ray 
machine in the world 
in which the cross- 
arm type of rectifier 
as originally laid out 





by Mr. Snook is used. The Snook 
machine of the present obviously 
offers certain dehnite refinements 
over the original, mainly those 
having to do with convenience of 
operation, an unproved system of 
control, greater capacity and a 
more artistic design of cabinet, 
but the original principles remain 
unchanged. 

When it may be said that this 
machine, which revolutionized 
the art of radiography, has for 
over two decades retained the 
distinction of being the closest 
approach to perfection in appara- 
tus for generating high voltage 
currents most suitable to the 
successful operation of X-ray 
tubes, it 1s eloquent proof that 
the principles of design were cor- 


rect at their very inception. 


Not long ago an 
| effort to locate one of 
the first Snooks manu- 
factured proved suc- 
cessful —the sixth, 
which is still working 
faithfully every day 
in the busy laboratory 
of a well known roent- 
yenologist in Phila- 
| delphia, Pa. This 
| particular machine 
_ adapts itself to present 
: day technic, and its 

operator 1s producing 
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a quality of technical work that 
ranks with the higher standards 
in present day radiography. To 
quote from a letter from the 
owner of this machine: ‘‘In reply 
to your inquiry regarding the 
1907 model Snook machine which 
we are using daily for routine 
work, we have averaged not over 
$10.00 a year for repairs. We 
have added auto-transformer 
control, Victor-Kearsley Stabil- 
izer and have changed the switch- 
board, but the original trans- 
former and rectifying switch are 
still in the machine.”’ 


From the standpoint of low 
cost of maintenance the above 
outfit is by no means an excep- 
tion to the rule, for the records 
of performance prove to Snook 
owners everywhere an actual 
economy in the long run, aside 
from the other important advan- 
tages realized. Not long ago a 
questionnaire was submitted cov- 
ering 150 Victor Snook machines 
that had been installed ten years 
ago, and it was interesting to 
learn from the 132 questionnaires 


returned not only that all of 
these are still in actual use, but 
of the general satisfaction ex- 
pressed by the owners, one of 
whom stated “If others have had 
as little trouble with their X-ray 
transformers as I have had in 
ten years, they must be Snook 
users. | 


Thousands of Snook X-ray 
machines have been installed in 
hospitals and laboratories of 
X-ray specialists not only in the 
United States and Canada, but 
throughout the world. It is a 
fact that wherever civilization 
has extended itself, even into the 
most remote parts of the world, 
the Snook machine is known. It 
is in these far-off places that the 
Snook is especially appreciated, 


because of its consistent per- 
formance under the hardest use 
and unusual conditions, where 
expert service is not quickly 


available should trouble develop. 


Invariably this host of world 
wide users attest to the state- 
ment: 


* There is only one Snook” 


‘ = 1g ee 1 — = - — ey 1 ar —— 7 = =, 
sr, JUIN, am, ast Jaak PRNY Pau eel Pont YOST TaNL TONY PomT POMC PUNT JOE ane Tom TORT OMY TORT Tune Yost JaMN Pat aM Yant Tant fen' Peal Tmt Oey Tene Sort tent emg 





Ey 
' 


ic 
a 


= a ee ee 
ry ap cero Ske) 
ph Le a 








|| SER Va Saar aI GV SGr Gar Gy GG 
. a / rc i ; : : raat 
a Oe Er Oe RE Se ee Ee ee a a a ee es es ee Pe 


ee = ee 


Page four 





wart ter per pres ore 
ia iy 5 i P 


=F 7 Tor ey er Pe pep T Tmt THLE PEL TEL Tam Pace SPELT TORT PaeT Tiet Peet ea ee Pn Ta a ———_ 2 
A a 4 ek, led ae th Tia J pA lh bi ] a re ere Vy RL Ui Ay hey ie ia) le 4 
a alot Tlie pict wees . 7 . plot nls r. 


ae a ak i ia a 
ee hal ae Ma ink ake lied oa oe a Oa i aka Fe age ey OE ag ge a ig gee He aes 
z _ = = oe So fa = = ial = - “F ae “# ma 2 os, 


i da Rl 


The Snook 140 Kv. P.—Diagnostic 


The Snook 140 Ky.P. apparatus, with its cross-arm type rectifying switch, 
in combination with a flexible, simple and effective control, represents the 
ideal in X-ray apparatus of this type for diagnostic service, radiography and 
fluoroscopy, and for light therapy. In all around efficiency it stands 
supreme, is equal to the most exacting demands of modern X-ray technic, and 
is in anticipation of future developments in the X-ray art. 


Snook Rectifying Switch 


The simplest definition of the famous Snook cross-arm type of rectifying 
switch is: consists of four insulated arms, revolving between pairs of oppo- 
sitely opposed arcs, thus permitting rectification of the high tension alternat- 
ing current, without danger of breakdown or short circuiting. This has proved 
to be the most perfect and efficient method of rectification for X-ray apparatus. 

Comparing the two types of mechanical rectifiers in common use—the 
cross-arm type and the disc type or moditications of the latter—while X-rays 
are derived from the tube with both types of rectification, the four-arm cross- 
arm type is, however, the more satisfactory of the two. From the fact that 
the longer arc of the stationary shoes in the Snook rectifier permits the utiliza- 
tion of a considerably greater portion of each current wave than with any 
other mechanical rectifying device, it follows that for any given exposure 
time or number of cycles, current is flowing for a greater percentage of 
this period. This means that for a given milliamperage, kilovoltage peak and 
exposure time, the energy delivered to the X-ray tube is greater and more 
uniform than with any other type of mechanical rectifier. In order to obtain 
the same average milliamperage with disc type rectification, a greater current 
peak in each cycle is necessary, to compensate for the shorter percentage of 
time of actual current flow. This more uniform flow of energy, with its 
avoidance of extremes, obviously is easier on the tube. It is analogous with 
the use of any other mechanical or electrical device, to avoid stress is to insure 
a longer life of usefulness at maximal efficiency. 

In order to explain clearly the operation of the rectifier, 
reference is made to the accompanying diagram. The four 
cross-arms are mounted on an insulating shaft and revolved 
by a synchronous motor especially designed for the pur- 
pose, and so constructed that it turns the shaft one-half 
revolution per cycle. Collecting shoes of opposite polarity 
are amply insulated with glass barriers, thus reducing the 
space occupied by the rectifier to a minimum. On the lower 
side of the switch two ad- 
jacent shoes, D and E, are 
connected to one high ten- 
sion terminal of the trans- 
former; the other two adja- 
cent shoes, A and H, are con- 
nected to the other high 
tension terminal of the trans- 


former. On the upper side 

of the switch, the two out- =< 
side shoes, C and G, are con- 
nected together and thence 
to one side of the tube, and 
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Fig. 2. Step-up Transformer of Snook, and steel tank 
in owihich it ts immersed in oil. 

















* 
EB the two inside shoes, F and B, to the other side of the tube. i 
FA Now consider the instant, as depicted in the diagram, when the left hand : 
_ terminal of the transformer is positive and the right hand terminal is negative. a 
is At this instant the cross arms are in such a position that connection is made | 
lie between shoes C to D and B to A, and the connection between shoes F to S| 
ie D and G to H is broken. At this instant the current may be said to flow from | 
* the lett hand or positive terminal through shoes D and C to the anode of the fal 
i tube, thence through the tube, and back through the shoes B and A to the | 
ie} right hand high tension terminal. 
i One-half cycle later the polarity of the high tension transformer will have 
iB reversed so that the left hand side is negative and the right hand side is 
le positive. During this time the rectifying switch will have turned one-quarter 
lp of a revolution so that the connection between shoes C and D and between 
ies shoes B and A 1s broken, and a connection established between shoes F and 
(zt FE and shoes G and H. 
| | Now the current Hows from the right hand or positive terminal of the trans- 
I?) former through H to G and thence to the anode of the tube, then through 
I the tube and back to the left hand or negative terminal of the transformer 
ie through F and E. 
lp Thus regardless of the polarity of the high tension transformer the current 
EB) will always flow through the tube in the same direction. 
ley 
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The Transformer 
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The design of the main step-up transformer used in the Snook apparatus 
represents the knowledge and experience gained over a period of many years. 
The importance of correct operating characteristics in the transformer cannot 
be over-stressed, as satisfactory operation of the rectifying device may be 
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Fig. 3. The Snook with Operator's Control Stand. 
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K seriously hindered with a transformer that is incommensurate with the effi- a 
* ciency of the rectifier. | 
EY For this reason the step-up transformer used with the Snook was specially is} 
=) designed for X-ray purposes exclusively, as the commercial type of trans- a 
*) formers do not meet the exacting requirements. In other words, there has S| 
i been no compromise, but each component part is ingeniously designed for its 5 
= important function in relation to the whole. | 
ei This step-up transformer is of the closed core type, oil immersed. The 4 
5 possibility of break down is virtually nil. An accurate record maintained in bal 
= this respect shows that during the past six years only seventeen Snook step-up (3H) 
Ey transformers have been returned to the factory for repairs of any kind. This ic 
ie record of reliable and consistent performance is possible only by correct de- 6 
EY sign, the selection of proper materials, skilled workmanship and adequate S| 
-| facilities for manufacture in every detail. E 
i Ac 
i Simplified Auto-Transformer Control | 
FEY — ne ry 
-) The uniformity of voltage increases between steps of control of the Snook ‘al 
EY transformer proper ts obtained through a specially designed auto-transformer eC 
Fy control, which in this instance is a single lever Control instead of double, a él 
*) decided advantage from the standpoint of safety and simplicity in operation. ‘| 
Es 5 
*) Grid Type Rheostat 8 
= ‘ | 
_ Although the rheostat as a control is 
Be used only to a very limited extent in ra- S| 
= diography, since the advent of the auto- a 
rt transformer control, it is still considered a ‘al 
Ey standard part of every equipment, to ob- ba 
= tain intermediate values of primary voltage a 
a between auto-transtormer buttons, In @x- | 
ky ceptional cases; its principal use, how- 3| 
3) ever, Is in connection with the therapeutic ial 
BY application of X-rays. The grid type cal 
El rheostat, instead of the various forms of ral 
keh wire coil resistances, has a number of i 
iS advantages, in that it dissipates the heat ie 
= Fig. 4. One Unit of Grid Rheostat, more rapidly, consequently permits longer 4 
ie operation with considerably less voltage | 
By drop; is not fragile; and its unit construction simplifies installation and main- isi 
is} tenance. bia} 
ka As with the auto-transformer control, regulation of the rheostat is also S| 
FS) through a single lever control, affording added safety to the operator and | 
FS simplified operation. t34) 
By) : ‘ Pees : fe 
is Control Stand Combines Safety and Convemence Pal 
a | real 
FA As shown in the illustration, the operator's control stand is a separate unit, fal 
ish mounted on casters for convenience in moving into the most advantageous | 
ei | operating position according to the work in hand. ral 
* The operating switches and control levers of the control stand are so de- I 
igh signed that there are no live external circuits with which the operator can come si 
= in contact in manipulating these controls. The operating handles are of con- ea 

| baa] 
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Pre 3 The Control Pond, 


venient size and shape, the main line switch as well as the operating switch 
being of the wrist-motion quick break type. The pre-reading voltmeter is a 
standard part of the control stand, and is so connected that the primary voltage 
may he — betore the X-ray switch is closed. Thus with the machine calli- 
brated, 1.e., readings of this meter recorded for the milliamperages and kilo- 
tee abiawed throughout the range of the machine, one may readily pre- 
determine the exact kilovoltage that will be delivered to the tube at any set- 
ting of the auto-transtormer control, without having to close the X-ray switch. 
This is the most practical and satisfactory method for duplicating results, 
which leads to standardized technic. 


The plate glass protective screen as seen in the illustration of the control 
stand, is additional to the protection afforded by the lead glass bowl sur- 
rounding the X-ray tube, and primarily for the protection of the operator 
against “secondary radiations. This plate glass is half an inch thick, of the 
clearest glass obtainable, to give the operator unobstructed vision. The lower 
part of the two Wings holding this plate glass is of metal, likewise offering 
similar protection. 

From the fact that so many installations of the present provide a special 
control booth for the operator, this plate glass screen is not a standard part 
of the equipment, and therefore is listed separately. 








Fleavibility of Control and Its Importance to the Iind Result 


The most satisfactory radiographic results in the busy laboratory mak- 
ing routine examinations of a large number of patients, involving every part 
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Fig. 6. Demonstration of Uniform Power Delivery with the Snook. 


The above halftone is a reproduction of an Sarid film, without retouching. 
The factors used in these two exposures were as follows: 


Left: 10 Ma. at 60 Ave P., 30" distance far 10 seconds. 

Right: 100 Ma, at 60 NeP., 36° distanee for 1 second. 
Both exposures bemg on the one film, the deceloping process was ob- 
cieusty the same throughout, Note that the density is prectically the 
xmmte in both, proving that uniform power telivery applies not within « 

selected range but over the complete range of the Snook. 


of the body, will obviously depend not only on a sufficient amount of equip- 
ment, but flexibility of that equipment as well. This applies particularly to 
the X-ray machine itself, the heart of the equipment, and in the Snook 
machine the operator has every conceivable advantage from the standpoint of 
flexibility of control. Given a reliable mechanical rectifier and an equally reli- 
able transformer, the maximal in radiographic results must obviously depend 
on both the possibility and means of control. 

The ideal in control of an X-ray machine is known as uniform power de- 
livery, which is fully realized in operating the Snook. When it may be said 
that with the Snook any milliampere-seconds value may be used over its 
entire range, by keeping kilovoltage constant and varying the time inversely 
as the change in milliamperage, and still realize a uniform radiographic 
density, it offers another distinct reason why the operator of a Snook machine 
realizes very definite advantages—-why he never need be at loss to determine 
the correct technical procedure for an unusual case. Attention is called to Fig- 
ure 6 as a practical explanation of uniform power delivery. 

With the auto-transformer a complete range of uniform voltage regulation 
is available, from the minimum to the maximum output of the apparatus, 
through its 30 buttons or steps. With the resistance control is likewise avail- 
able an additional regulation of the primary voltage, through 23 buttons or 
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Fig, 7. Showing the Snook without cabinet, and mounted on the i 
special supporting frame as used when the machine ts remotely | 
installed in a separate booth. a 





steps, over the entire range of the machine. Although either of these controls 
may be operated independent of the other, their design permits their use co- 
ordinately, thus giving the operator many additional points of adjustment and 
refined control. 








4 | Cabinet 


The cabinet is of dark quarter sawed oak, beautifully finished, and from the 
standpoint of appearance makes a desirable addition to the perfectly appointed 
laboratory. 

In instances where the transformer is remotely installed in a special booth or 
closet the cabinet is usually dispensed with; a special supporting frame is used 
in such instances, with fittings for connecting to the overhead system. 










Dimensions and Shipping Weights 














With Cabinet Without Cabinet 

A.C. D, G. A.C. Oe | 
Peon Wve T ea atesuaai ee aSh 70. in. 571% tn. 57% in, | 
Length over all............. ee ery 7 he ve 68 in. A453, in, 61% in. 
WW GELRET. CUNT EN cei pene eteesseeincatenmesdiocetrteseprenemectineennt 27% in, 27% in, 22) in. 22% in. 
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FS | a 
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fi) | 
Ey Rs 
Ee ie] 
B) cell 
EY | 
fe) Gel 
ia) 3i| 
lisa wel 
FSS | (4 
es | ia 
Ey fel 
5 q 
Ed a | 
‘Bs a 
BY rel 
VE] i 
By (el 
fy tet 
ies el 
Be ‘=| 
ie ‘3 
2 Fig. 8. Two views in the Victor tube department, where every ia 
ie) Coolidge tube sold in the United States is manufactured. Standard ie 
iret Victor equipment is used in the exhausting and testing of the sj 
IE tubes, operating nine hours a day, running at more than their ba 
Ft) rated capacities and subjected to abnormal strains. A Snook i 
i’ machine shows a record of ten years constant service in this de- 3 
rs partment, and still in operable condition. If may be considered Sj 
Ee) the supreme test. Jet 
ee : 
Ey Control stand (with plate glass screen) 78 in. high x 438 in. long x 20 in. wide, iB 
Ee Control stand (less plate glass screen) 59 in. high Xx in. long x 20 in. wide. ert 
BY A, &. Apparatusewiti: cabinet, 2. a pes) A amar i 
bs A. &. Apparatus without cabinet 2... emcee naeee IZ7S pounds: ( Shipping = fe 
Ef oy, C, Apparatus: With Sabet n,m — meee enettion sium dade POUnas | Weights : ie 
= LS, Gs. RD DORA is Tt CRUE oe ict dane Le POLES se he ig 
=i = 
fe = = : 
at] - ' ys . +] 
*| Specifications # 
fe a 
Fee Code Cat. No. ‘a 
bey Palma V2348 Model Snook 140 Kv.P. X-Ray Apparatus, in oak cabinet, arranged for pe 
z 220 volt, 60 cycle, alternating current, complete with resistance control, a 
! auto-transformer control, polarity indicator, prereading voltmeter, he 
shaded lamp switchboard illuminator, 13 feet of cable for connecting s. 

machine with remote control stand and 10 feet of flexible line cable. V4 

Not including milliamperemeter. a 

Pare V2350 Same as above but arranged for 220 volt, 25 cycle, Alternating Current. i 

Pardi V2347 Arranged for 220 volt, Direct Current, including same accessory equip- ig 

ment as listed under V2348 but omitting polarity indicator. is 

Paw V2370 Arranged for 110 volts, 60 cycle, Alternating Current, including same f- 
accessory equipment as listed under V2348. ‘s 

Pawt V2372 Arranged for 110 volt, 25 cycle, Alternating Current, including same 2 
accessory equipment as V2348. ‘| 

Past V¥2358 Arranged for 110 volt, Direct Current, including same accessory equip- ‘S| 

ment as listed under V2348, but omitting polarity indicator. 3 

Pax V2373 Arranged for 500 volt, Direct Current, including Same accessory equip- is 

ment as listed under V2348, but omitting polarity indicator. is 

Carom V2049 Glass protective screen only for mounting on remote control stand of = 
Model Snook. isi 

Note: Each of the above listings ts inclusive of oak cabinet. When fe 

the apparatus is desired without cabinet, for remote installation, this fa 

should be specified, and the apparatus will be furnished on a special “i 

supporting frame for the rectifying switch, with the necessary fittings IS 

for connecting to the ov erhead system. is 

ra KO) ek | ise oan Taste Crete ta\ ieee. Vata rat bt a raNta\ yah Tatra rere 
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Fig. 9. This installation has the operator's control booth just off the 
radiographic room. The Snook machine is in a separate room immedi- 
atlely in back of the operators control booth. 
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Fig. Tf. 
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Fig. 12, 





In this instance the Snook and operator's control stand both 
are installed in the radiographic reoim. 


a 


yy | 


Here both the Snook and control stand are in the same room, 
remote from the radiographic room. 
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The Snook 200 Kw. P. 
Combination Deep Therapy- Diagnostic 
Apparatus 


Since the advent of the 200 Kv.P. Coolidge tube in 1921, the General Electric 
X-Ray Corporation has devoted considerable attention to the development of 
apparatus for use primarily in deep X-ray therapy. As this type, in fact all 
types of Coolidge tubes sold in the United States, are manufactured in our 
plant in Chicago, it is reasonable to expect that Victor engineers, with an inti- 
mate knowle dge of the requirements and limitations of every type of Coolidge 
tube, are in an ideal position to determine the correct design for apparatus with 
which to energize the tube to its maximal efficiency. 

With this obvious advantage, together with years of experience and observa- 
tion of outtits in actual operation “everywhere, under every conceivable varia- 
tion of conditions, the conclusion has been reached, and very definitely, that 
the Snook type of rectification is far the most practical and satistactory for 
the operation of the deep therapy tubes, both air-cooled and water-cooled 
types. 

For this reason the 200 Kv.P. Snook apparatus was designed for deep 
therapy purposes, there being no deviation from the Snook principles already 
described in the fore part of this bulletin, the only essential difference being 
an increase in the capacity, and an increase in size accordingly. 

Because the Snook had been long established as an ideal radiographic 
machine, and since the original principles remain the same in the 200 Kv.P. 
model, the result is a design which very happily offers a combination outtit 
for both deep therapy and diagnostic service. Many institutions have found 
it to meet their needs ideally, especially trom the standpoint of economy, 
when funds have not been available for separate X-ray outtits, for deep therapy 
and diagnostic service respectively. Again, it has met the problem of limited 
floor space in many institutions, where two separate outfits could not be 
accommodated to practical advantage. 





First Requisites for a Deep Therapy Machine 


The accurate measurement of X-ray dosage is unquestionably of first im- 
portance in all deep therapy work. Unless this tactor can be accurately con- 
trolled and measured the treatment is little better than guess work, and the 
possible consequences all too serious. 

[t follows then, that unless there is consistent operation of the tube, accurate 
measurement of dosage is impossible. Thus it resolves itself to the very definite 
requirement that the current must be delivered to the tube in proper form. 
First, the voltage produced must be at a uniform peak, for the quality or pene- 
tration of the X-ray is in proportion to the highest voltage reached in each 
cycle. Unless this same peak is reached in each and every cycle there can not 
be uniformity of penetration, and a constant variation is a hindrance to 
accurate measurement of dosage. 

To realize this essentially uniform peak voltage we may rely on the Snook 
method of rectification with the cross-arm type of mechanical rectifier. In no 
instance has the “Snook” rectifier meant more than when applied to the ex- 
tremely high voltages used in deep therapy. Conclusive proof of this lies in 
the fact that the Snook type deep therapy apparatus has met these most criti- 
cal requirements in the laboratories of radiologists in all parts of the world 
since 1921. 
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EHatreme Humidity or High Altitude No Barriers to Satisfactory 
Operation 


There is no little significance in the preceding statement, considering the 
extreme humidities and high altitudes involved in a world wide list of users. 
Radiologists who have had to operate machines under either of these extreme 
conditions know very well the difficulties encountered. The Snook has proved 
eminently satisfactory in all climates and altitudes, and not a few radiologists 
whose geographical locations have contributed to annoying machine troubles, 
have ultimately turned to the Snook as the logical solution. 


Importance of the Victor-Kearsley Stabilizer 


Milliamperage is still another vitally important factor in the measurement 
of X-ray dosage. If the milliamperage passing through the tube is held con- 
stant throughout the treatment period, it obviously helps considerably in the 
accurate measurement of dosage. But, unfortunately, most electric supply 
lines are subject to fluctuations which, even though of little consequence in 
the operation ot ordinary electrical equipment, 
are serious barriers to the satisfactory opera- 
tion of any X-ray apparatus unless these fluc- 
tuations can be compensated for. Actual tests 
show that a seemingly negligible change in cur- 
rent to the Coolidge filament causes a consider- 
able change in tube current. But here, too, 
Victor equipment is fortified against such con- 
tingencies, by the interposition of the Victor- 
Kearsley Stabilizer in the high tension circuit, 
its function being to hold the milliamperage 
constant regardless of fluctuations in the line 
supply and regardless of tube characteristics. 

It is important to here mention that the 
Victor-Kearsley Stabilizer should not be con- 
fused with so-called stabilizers (constant po- 
tential transformers) which are designed solely 
for regulating the current to the filament side 
of the tube, * and irrespective of the changes 
which take place within the tube itself due. to 
its operating characteristics. In other words, 
even though the filament current is held con- 
stant, there are changes in the milllamperage 
flow due to these very tube characteristics. 

The following is quoted from an article by 
N.S. Kearsley, |r., of the Research Laborato- 
ries of General Electric Company, in describ- 
ing his invention before a meeting of the 
Radiological Society of North America: “The 
stabilizer is operated directly by the high ten- 
sion current which flows through the X-ray 
tube. Any change in this high tension current 
causes the stabilizer to act directly on the cur- 
rent flowing through the filament. If for any 
reason the high tension current through the 
tube tends to drop, the stabilizer immediately increases the filament current 
sufficiently to prevent the drop. The same holds true for a rise in high ten- 


Fig. 13. Victor-Kearaley 
Stabilizer. 
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Fig. t4. Showing the 200 Kv.P. Snook without cabinet, as fur- 

nished for remote installation in a special booth. The illustration 

on page 25 shows the machine in a glass panelled cabinet, as fur- 
nished when the installation is not remote. 
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sion current, the filament current in this case is immediately lowered enough 
to keep the milllamperage at the desired value.” 
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Double Check on Milliamperage—V oltage Readings by Sphere Gap 
Method 
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In all Victor installations for deep therapy it is standard practice to place 
two milliammeters in the circuit, so that a double check on tube milliamperage 
is possible at all times. 

For the reading of voltages, the point gap method has long been discarded 
with Victor installations, and the sphere gap method used exclusively. The 
sphere gap is the only device recognized by the American Institute of Elec- 
trical Engineers as sufficiently accurate for practical measurement of voltages 
exceeding 50,000. The Victor sphere gap is designed according to the speciti- 
cations laid down by the Institute. Every care has been used in its construction, 
mindful of the fact that the slightest deviations from the standard laid down 
will seriously impair the accuracy of dosage measurements. 


=e 


SS SS —™ 












aT 2 Se ee a a 


Deep Therapy Table 





As may be seen in Fig. 16 the deep therapy table is built of wood, specially 
selected and well seasoned, and the construction very substantial throughout. 
The overall dimensions are 75 inches long, 37 inches wide and 56 inches high. 

The tube stand has a travel of 44 inches lengthwise the table, this move- 
ment free and easy due to the four ball-bearing wheels along the tracks. 

The tube holder has a travel of 10!4 inches cross-wise the table, and allows 
a total 180° tube tilt, i.e., 90° each side the vertical, lengthwise the table. A 
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ie 
Fi Fig. 16. Rear View of Therapy Table, Showing Adjusiments. (2 
aM {=4 
: : 
z 34 
F, 40° tube tilt is also possible, or 20° each side the vertical, crosswise the table. i 
=) Calibrated scales are provided for all these tube tilts. i 
A A rack and pinion arrangement permits the tube holder also to be raised a 
i or lowered over a range of 22 inches. With the tube at lowest position the is 
Ee distance from the tube target to the table top is 20 inches; the maximum dis- he 
: tance 1s 42 inches | 
i Complete rotation of the tube is possible through the swivel mounting of isl 
EY the lead glass bowl. A special rack is provided for holding filters. A Tock 4 
= clamp serves to secure any desired position of the tube stand. i 
—_ : 
a Al 
:) Overhead System 3 
3 | Te: : 4 
= The standard Victor Corona-Proof Tubular Overhead System is used with 2 
“i this apparatus, using a tubing of 34” diameter. This is a very flexible system, | 
: adapting itself readily to every need and variation in installation. It 1s tully iy 
iz) corona- -proot, to eliminate entirely the objectionable nitrous oxide from the tf] 
Is X-ray room (of special importance in the small and poorly ventilated room), | i 
rs also to insure complete darkness in the fluoroscopic room. Pal 
I Whether the installation is for deep therapy only or for a combination deep | Fal 
Fi therapy and diagnostic service, this overhead system is universal in applica- i 
Hl tion. The diagram on pages 22 and 23 will give a comprehensive idea of how | 
i a plan tor installation may be worked out to “advantage. I 
ie The illustration (Fig. 17) shows the wall insulator as used in deep therapy al 
FA installations when the Snook is located in a room adjoining that in which the gh 
i treatment table is located. The materials used are of the highest insulating is 
&) properties, to offer a safe conduit for the high voltage, without leakage. The bs 
= cap at each end makes the conduit practically soundproof. It is the most effi- el 
ia, il 
fe) ae —_s — i 
ta ee ee R Ue UCL eee we Ure meer wtrw w/e ay 
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This schematic diagram shows in detail the various 
parts of the Victor Corona-Proof Tubular Over- 
head System, as they apply to a 200 Kv.P. Snook 
installation tor combined therapeutic and diagnos- 
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CONTROL STAND 











COOLIDGE REGULATOK 
FOR DIAGNOSTIC 


DIAGNOSTICS TABLE 200% 


V2899 Shaft Extension Unit for V2517 Switch. a os : : 
; Yajic V25938 *Spring connection. 


V2679 *Corona-Proof High ‘Tension Overhead Yaibt V2583 *Adapter for connection of Sphere Gap 
Switch; designed for both diagnostic to tubing. | | 


and therapeutic installations. Yahud WoRao « 
. 4} ahu 25 “T” Connector. 
V2691 *Adapter, right angle, (where V2578 is 


too long). Atvit AS3S40 *Anode Reel for diagnostic side, 
V2578 = *Elbow. Yawyt V2708 *Anode Reel, for therapy side (Y ft. of 
V2680 3 =-*insulating post (double). amy isha ‘ae 
V2685 “Insulating post (single). Ziver ASS41 “Cathode Reel for ciagnostie side. 


é Y V270 *Cathode Reel, for thera side (9 ft. of 
V2782 =*Tubing Support for two-way overhead cl =f cable), tnckiaen cathode Porminal ASS1 1. 
system. : 
Yegyi V2781 Reel Adapter, for attaching cord reels to 

V257T «=*Tubing, %” diameter. overhead. 


*Items marked with asterisk are shown in position in the above diagram. 
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| = th : he . - K a | ‘ >) be z mn = ~ . r 4 por : : v : 
Specifications for *%” Corona-Proof Overhead System as Used 
Cat. No. Code Cat. No. 
V2517 *Corona-Proof High Tension Switch, for Yajeb V2592 *Coupling. 
directing current to either of the two Yahya V2581 *Aerial insulator 
tubes (radiographic and fluoroscopic) on St awe “eee Gy 
the diagnostic table; designed for diag- ahoe = V2579 =* Terminal Ball. 
nostie installations only. Yatry V2683 *Adapter for tubing to High Tension 
switeh. 


tic service. An overhead system so practical, 
efficient and flexible simphfies the work of the 
operator in his control of both the therapeutic 
and diagnostic sides of the equipment. 
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cot) “THEERPY cWBLE 


for a Combination Diagnostic—Deep Therapy Installation 


Code Cat. No. Code Cat. No. 
Yaadt V2523 *Wire for Filament Circuit. Yawna V2702 rt Sapa nucleo ee sf * 2 units, 
a1h as ae mention thickness of ceiling). 

; a) Yajza = V2597 jn aa ee bracket for Yegiy V2778 Partition Insulator—plain (2 required). 
Ew : oa j y r2T Partiti isulator, with ll Flanges 
- Yetbz V2792 Mounting Board and Bracket for Meters. Yegog ade saa tae ee af OD hint ta). Wa B 

Yalgo V2611 ‘*Lug for connecting tubing to Stabilizer. Yagwa V2374 *Milliamperemeter, Type AT. 0 to 10, 
Yalif V2612 *Meter connection, spherical, short 9” diameter (2 required). 
Bink te Nequeed) Yebbo V2732 Milliamperemeter, Type AR, 0 to 60, 9” 
Yeifd V2793 Meter connection, spherical, long shank diameter (for Water-Cooled Coolidge 
(2 required). Therapy Tube). 
Yaljy V2613 “Meter connection, oval (2 required), <4te one Se sie oer diam. 9” (0-20, 
a6 0-200). 
Yalo V2614 *Elbow connector between meters and ; ye Fe : 
< : stabilizer. ae cate Ale A3148 Milliamperemeter, diam, 7” (0-20, 0-200), 
Yaluh V2615 *43,” length of 3%” tubing. for remote control booth, 
Yange V2630 *Qa,¢ length of 3” pahing Yeguh V¥2780 Milliamperemeter, 9” diam. (0-50, M-500), 
ut as ere 5 fF 7 =* 
Yalyj V2616 *1014” length of %” tubing. Brew ¥200G *Coolidge Ammeter (9 inch diam.) 
Yawep V2701 Wall Bushing Insulator, set of 2 units. Breth V2005 *Coolidge Ammeter (5 inch diam.) 





*Items marked with asterisk are shown in position in the above diagram, 
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cient method of bringing the cur- 








rent through a wall, and at the same al 
time is neat in appearance. This q 
same insulator, with a minor change, ‘| 
is also used when the current is to ‘3 
be conducted through a ceiling. va 
: 3 is| 

ts 

Air-Cooled Deep Therapy eA 
Coolidge Tube Ql 
bel] 

Hl 


This tube is similar to the well 
known Universal Type tube, but is 
larger and is designed to operate 

Fig. 17. Wall Insulator. continuously on rectified current at 

a voltage not exceeding 200 Kv.P. 

Max. at 5 Ma., also 8 Ma. continuously under forced cooling conditions. The 
bulb is 8 inches in diameter, the length of the tube approximately 34 inches. 
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Fig. 18. The Air-Cooled Deep Therapy Coolidge Tube. 


Water-Cooled Deep Therapy Coohdge Tube 





Except for the anode construction and mounting, this tube is very similar 
in appearance to the air-cooled treatment tube and has similar characteristics. 
The anode is constructed to provide for the circulation of water immediately 
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Fig, 19. The Water-Cooled Deep Therapy Coolidge Tube. 


on 


behind the focal spot to remove the heat as rapidly as it is generated, thereby 
inaking it possible to use a much greater energy. The capacity of this tube 
is 30 Ma. at 200 Kv.P. 


Water-Cooling System 





In order to safeguard this tube, on which may be imposed an amount of 
energy heretofore considered impossible, and producing X-ray intensities never 
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before available for therapeutic use, the importance of correct design in the 
water-cooling system cannot be overemphasized. 


What a Cooling System Must Do 

To dissipate the heat resulting from the unusually high wattage within the 
tube, water must be forced through the tube and kept in constant circulation by 
means of a pressure pump which must maintain a pressure of from 45 to 60 
pounds per square inch. So that the tube may operate continuously, this heated 
water must be subjected to a cooling process before it is again circulated 
through the tube. This is done by running the water through a radiator, which 
in turn is cooled by a suction fan which draws cold air, or air at room tempera- 
ture, through the radiator. Thus the temperature of the water is lowered as it 
circulates through the radiator before it is again pumped through the X-ray 
tube. 








Three Safety Devices for Tube Protection 

Three safety devices have been provided in the Victor water cooling system, 
to guard against any possibility of non-circulation of water, or should it reach 
a predetermined excessive temperature. These are: 

1. A glass tube water level indicator mounted on the radiator, and through 
which the height of the water in the radiator can be visually determined by 
the operator at all times. 

2. A water pressure gauge installed in the circulating system, and indicates 
the water pressure through the X- ray tube, as it is essential that this pressure 
remain practically constant. The control of this pressure is by the closing or 
opening of a small valve situated in a by-pass. 

3. A thermostat principle, consisting of a syphon tube enclosed in a metallic 
housing. The water is made to circulate around this thermostat, which reacts 
immediately to any change in the temperature of the water. The thermostat ts 
connected electrically to a cut-out circuit breaker, this circuit breaker con- 
trolling all of the energy supplied to the X-ray apparatus proper. The thermo- 
Stat being set to operate at a predetermined temperature, when this tempera- 
ture 1S reached it expands and closes two contacts which in turn operate a 


shunt coil on the circuit breaker, thus causing the entire line supply to be 
cut off. 


Ciremt Breaker Between Line Supply, X Ray Transfor mer and 
Cooling System 





_ SE 








The entire water-cooling system is a complete unit, including the circuit 
connected to the control stand of the X- ray apparatus. In closing the circuit 
breaker the motor which operates the circulation pump and ventilating fan 1s 
immediately put into operation before any of the other apparatus can be oper- 
ated. In this way it 1s assured that water is circulating through the X-ray tube 
before the X-ray switch ts closed. 


Thoroughly Insulated 








The highly important factor of insulation has also been given special atten- 
tion in designing this apparatus. For instance, the radiator, pump and fan 
being a complete untt are insulated from the motor and power supply connec- 
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Fig. 21. Illustration of 
the Victor Water Cooling 
System from the operat- 
ing side. Insert is view 
from radiator Side. 
This system consists of a 
radiator, behind which 
are located a high pres- 
sure pump and ventilat- 
ing fan, the fatter two 
connected fo the motor 
by an insutating shaft. 





tion by over 20 inches of the highest grade bakelite. Even 
the connections between the thermostat and its tripping 
switch are of this well known insulating material. 





The supports on which the radiator section rests on the 
wall bracket are of a special high grade insulating material which prevents 
leakage from the high tension to any ground. 


Flevibility of Installation 


This apparatus is so designed that the mounting of the pumping system and 
motor may be reversed from the positions shown in the accompanying illustra- 
tion. In such instance the pressure gauge can be changed to the other side 
of the pump housing. 

Being entirely independent of water and sewer connections, the apparatus 

can be mounted in that room which is best suited for it. Thus it adapts itself to 
the most practical plan of installation for the complete deep therapy equipment. 


The entire cooling system is rigidly supported in one unit, both for shipping 
and mounting; thus. eliminating any possibility of wrenched bearings in ship- 
ment and any need tor speci ial care in setting up the unit. The alignment is 
completed, once and for all, at the factory. 


Dimensions of Water-Cooling System 

The overall Jength of the water-cooling unit is 55 inches. The installation 
Space 1s 69 inches in length and 395 inches in width; distance from ceiling to 
lower edge of wall brackets is 60 inches. These dimensions include 15 inches 
of insulating air space between the wall and radiator, between side wall and 
the outiit, and between the ceiling and the radiator top. 
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é Code Cat. No. ‘s 
Sh Yewas V2875 Snook 200 Kv.P. Combination Deep Therapy-Diagnostic Apparatus, ‘3 
fz arranged for operation on 220-volt, 50-60 cycle Alternating Current, ba 
EY including Cabinet with removable glass panels, and Remote Control G 
i Stand: also 10 feet of line cable and 12 teet of conducting cable. S 
(=f fe, : bs ee A x " | ; = Ae] 
Es Yewet V2876 Same as V2875, but for 110-volt, 50-60 cycle Alternating Current. et 
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+ > — = a : 5 . 4 ' . . + es 
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Ff Yasno V2674 Coolidge Filament Transformer for Deep Therapy equipment. “al 
iy nal 
2 Yafoz V2565 Victor-Kearsley Stabilizer. hel 
Ey Yagiz V2571 Victor Sphere Gap, including insulated suspension posts. iq 
PY = -_ : nee ; ret 
= Yagwa V2574 Milliamperemeter, Type AH, 9 inch diameter (0-10). re] 
=| Yebbo V2732 Milliamperemeter, Type AR, 9 inch diameter (0-60). Ne 
iH Yagbo V2570 Deep Therapy Table, including lead glass protective bowl to accom- tel 
ey modate Deep Therapy Coolidge Tubes. ne 
E Zanuf A3430 Copper Filter for Deep Therapy Table, 4 mm. thick, 6x434 inches. s 
fz" Zanyg  A3431 Coolidge Tube, Air Cooled type for high voltage deep therapy. 
| Zeljy A3598 Coolidge Tube, Water-Cooled type, for high voltage deep therapy. 4 
FEI Yeank V2728 Fittings to adapt above tube to Victor Water-Cooling System. Me 
Ey : : 7 , . ne 
| Yaypa V2715 Victor Water-Cooling System for Deep Therapy Coolidge Tube, 4 
ball arranged for operation on 220 volt, 60 cycle A. C. Including “two 16% ‘es 
s ft. lengths of hose. (Shipping weight approximately 375 pounds). ke 
is : ve 
=) Yayso V2716 Same, for operation on 220 volt, D. C. 3 
By Y eadz V2725 Same, for operation on 110 volt, 60 cycle A. C. A 
rl j | ~ cs 
EA Yeahd V2726 Same, for operation on 110 volt, D. C. . 
A Yeasp V¥2729 Support for hose on overhead control system. 4 
ia, ry: ~ . ay - r m ie 
= Yeaws V2730 Connection Clamp for hose on Water-Cooled Tube. ‘x4 
5 Yeaxt V2731 Supporting Roller for hose on overhead system. s 
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| Hei E er GU) cco anopemeainieicesyetaetasiaeiieencomisins Lg eet 85% in, 85% in. i 
fe) as oC ee | ARE cc ET MONOTONE MPR ET. Ge, =A) a3: in. Ba: id, ra 
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Et : 5 = gen “ 2 ss ' al R ¢| 
bs The overall dimensions of the cabinet for the A. C. outfits (only) are: 76 high, S| 
et 38% in. wide, 128 1n. long. 3 
iE 2 
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i + . . Ai : 4 a a co 
i Shipping Weights is 
< =, R ‘i : : ; Cs 
ls A. C. Apparatus with cabinet (approximate) 0000... Pon keen rsa ie WCE NeNemensy af (FREY) real he bab. B 
E, = ’ | 7 
ks A. C. Apparatus without cabine? (approximate) eee 1982 pounds ral 
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Fig. 22. This deep therapy equipment is so arranged that both the 
Snook 200 Kyv.P. and the Water-Cooling Sysiem are remotely installed 
in a separate room (upper right). The lower picture ts taken from the 
operator's control booth looking into the lead lined treatment room. 
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fy Fie. 23. Another therapy room seen from the operators control booth. = 
fa The Snook and Water-Cooling System are in a separate room on the right. 2 
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Figs. 25 and 26. Views of two other treatment rooms, to show how 


variations in arrangement may be made according to the nature and 
amount of space available. 
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The Ares Line 


Medical X-Ray Apparatus 


From the small outfits for Physicians’ offices up to the specialized 
equipment as used in the hospital for complete diagnostic and 
deep therapy work. 

Dental 
“CDX”"—the 100% electrically safe dental X-ray unit of modest 
dimensions. 

Coolidge X-Ray Tubes 

Supplies 
Films, Cassettes, Screens, Protective Materials, Dark Room 
Materials, Diagnostic Opaques, Tanks, Dental Films, Film 
Filing Cabinets, etc. 


Physical Therapy Apparatus and 
Electro-Medical Specialties 





High Frequency Apparatus Ultraviolet Quartz Lamps 
Medical Diathermy Air-Cooled —Water-Cooled 
Surgical Diathermy Radiant Heat Lamps 

Wave Generators Incandescent 
Sinusoidal—Galvanic Infra-red 

Muscle Training Apparatus Hydrotherapy Equipment 

Vibratory Massage Apparatus — Electric Heat Pads 

Treatment Tables Bakers 

“Giant Eye Magnet Infant Incubators 

Cautery Units Transilluminators 

Supplies Electric Centrifuges 


A complete line of physical therapeutic supplies, including 
Diathermy, Galvanic and Sinusoidal Electrodes, Quartz Applt- 
cators for Ultraviolet Therapy, etc. 
Electrocardiograph 

The Victor instrument amplifies the body current by a method 
similar to radio amplification, thereby combining compactness 
and sturdiness in design with an exceptionally high degree of 
sensitiveness. 
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